Molecular and cellular responses to DNA damage in a murine pituitary adenoma cell line.
Loss of cell cycle control and the inability of the cell to repair DNA at cell cycle checkpoints results in the propagation of genetic lesions which ultimately leads to cancer. To further our understanding of these pathways in pituitary tumorigenesis, we have investigated the effects of DNA damage by gamma radiation in a murine pituitary adenoma (AtT20) cell line with attention to cell cycle checkpoint responses, the induction of apoptosis, and the expression of known regulators of these processes. Irradiated cells exhibited characteristic morphologic changes of apoptosis beginning at 24 h, which included cell shrinkage, chromatin condensation, and cytoplasmic vacuolization, yet the ability to exclude trypan blue was retained for several days. DNA fragmentation could be demonstrated by ethidium bromide staining beginning at 24 h post-irradiation. By propidium iodide staining and flow cytometry, irradiated cells demonstrated G1 and G2 arrest at 24 h, followed at 48 h by a shift to a sub-G1 position of the apoptotic cell population. The G1 arrest coincided with an induction of p53 protein by Western blot analysis which peaked at 4 h post-radiation and persisted beyond 48 h. Expression of c-myc in irradiated cells was found to progressively decrease at 12, 24, and 48 h. Basal expression of the bcl-2 gene in AtT20 cells was found to be 15-fold higher than in normal mouse pituitary by RNase protection assay. Bcl-2 mRNA and protein levels, however, remained unchanged at 24 and 48 h following gamma-irradiation, suggesting that apoptosis occurs independently of bcl-2 gene expression in these cells following this stimulus, as reported in other cell types. We conclude that AtT20 cells undergo G1 and G2 arrest following DNA damage and that a significant proportion of cells then undergo apoptosis. The G1 arrest at 24 h is concurrent with a strong induction of p53 protein, while c-myc expression progressively diminishes. Bcl-2 is highly expressed in this cell line. The absence of variation in bcl-2 expression during apoptosis could be related to its high basal level in these cells.